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The title compound, [Cu 4 Br4(C2iH22Br2N 4 )4], features a 
macrocyclic Cu 4 L 4 ring system in which each Cu 1 atom is 
coordinated by one bromide ion and two N atoms from two 
2,2'-dimethyl-l,l'-[2,2-bis(bromomethyl)propane-l,3-diyl]di- 
(l//-benzimidazole) (L) ligands in a distorted trigonal-planar 
geometry. The L ligands adopt either a cis or trans 
configuration. The asymmetric unit contains one half-mol- 
ecule with the center of the macrocycle located on a 
crystallographic center of inversion. Each bromide ion binds 
to a Cu 1 atom in a terminal mode and is oriented outside the 
ring. The macrocycles are interconnected into a two-dimen- 
sional network by Tt-Tt interactions between benzimidazole 
groups from different rings [centroid-centroid distance = 
3.803 (5) A. 

Related literature 

For the synthesis of the organic ligand, see: Bai et al. (2010). 
For related structures, see: Zhu et al. (2005); Qi et al. (2008); Li 
& Du (2006); Peng et al. (2010). 
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Experimental 

Crystal data 

[Cu 4 Br 4 (C 21 H 22 Br 2 N4)4] 

M, = 2534.78 

Triclinic, PI 

a = 11.585 (2) A 

b = 12.597 (3) A 

c = 15.273 (3) A 

a = 77.75 (3)° 

P = 84.88 (3)° 



Data collection 

Rigaku Mercury CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
{CrystalClear: Rigaku, 2007) 
T min = 0.458, r maI = 0.535 

Refinement 

R[F 2 > 2a(F 2 )] = 0.079 

wR(F 2 ) = 0.177 

S = 1.12 

7799 reflections 



y = 89.54 (3)° 
V = 2169 'A (8) A 3 
Z = 1 

Mo Ka radiation 
jtt = 6.55 mm -1 
T = 293 K 

0.12 x 0.11 x 0.10 mm 



15281 measured reflections 
7799 independent reflections 
5648 reflections with / > 2cr(/) 
= 0.041 



523 parameters 

H-atom parameters constrained 
A/w = 1.60 e A~ 3 
Ap mi „ = -3.27 e A~ 3 



Data collection: CrystalClear (Rigaku, 2007); cell refinement: 
CrystalClear, data reduction: CrystalClear; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: Crys- 
talClear (Rigaku, 2007) and DIAMOND (Brandenburg, 1998); soft- 
ware used to prepare material for publication: SHELXTL (Sheldrick, 
2008). 

The authors are indebted to Jiangsu University for 
supporting this work. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: IM2344). 
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cjc/o-TetraMs{/'-2,2'-dimethyl-14'-[2,2-bis(bromomethyl)propane-13-diyl]di(l//-benzimidazole)- 
/tr 2 ^ 3 : A^ 3 '} tetrakis [bromidocopper(I)] 

X. Wang, C.-B. Liu, Y.-S. Yan, S.-T. Wang and L. Liu 
Comment 

Due to the charming structure topologies and applications in various areas, metal-organic frameworks have been widely 
developed (Zhu et al. 2005). A successful stategy for the construction of metal-organic frameworks is related to the co- 
ordination sites of linker and metal ion geometry. The flexible bis(imidazole) ligands are good candidates for constructing 
metal-organic networks, because of their numerous possible conformations, mainly cis- and ?ra/M-geometry (Qi et al. 2008). 
Copper (I) shows a variety of different coordination numbers such as two, three and four, and the interconversion between 
copper (I) and copper (II) makes their crystal structures even more versatile (Li et al. 2006; Peng et al. 2010). Here, we have 
used the flexible bis(benzimidazole) ligand, l,l'-(2,2-bis(bromomethyl)propane-l,3-diyl) bis(2-methyl-lH- benzimidazol 
(L), and copper (II) bromide to obtain the title compound in which copper (II) was reduced to copper (I) under hydrothermal 
conditions. 

In the crystal structure of the title compound, each copper (I) atom is coordinated by one bromide ion, and two N atoms 
from two ligands L, resulting in a trigonal planar geometry. The Cu — N distances range from 1.932 (8) to 2.003 (8) A, while 
the distances of Cul — Br3 and Cu2 — Br6 are 2.381 (2) and 2.316 (3) A, respectively. Two Cul atoms and two Cu2 atoms are 
linked by eight N atoms from four organic ligands L in an alternative c/s-/£ra«s-configuration, resulting in a centrosymmetric 
Q14L4 ring. Only one half of the molecule is observed in the asymmetric unit, and there is a crystallographic center of 
inversion in the center of the macrocyclic molecule. Each bromide ion connects a copper (I) atom in a monodentate mode, 
oriented outside the ring (Fig. 2). The pitches of Cul— Cu2 and Cul— Cu2A are 12.738 (4) and 9.939 (4) A, respectively. 
The rings are further interconnected to a two-dimensional network by ji-ji interactions. Around the ring, benzimidazol 
groups connected to N3 and N4, and benzimidazol groups based on Nl and N2, are stacked with a distance of 3.803 (5) A 
(red dashed) and 3.613 (4) A (black dashed), respectively (Fig. 2). 

Experimental 

The organic ligand (L) was synthesized according to a previously reported procedure (Bai et al. 2010). A mixture of CuBr2 
(22.365 mg, 0.1 mmol), and L (49.023 mg, 0.1 mmol) was dissolved in 10 mL of water of pH = 6. The resulting mixture 
was then transferred to a 25 mL Teflon-lined stainless steel reactor, and heated to 438 K for three days. After the reactor 
was slowly cooled to the room temperature yellow block-shaped crystals were obtained with a yield of 53 %. 

Refinement 

Anisotropical displacement parameters were applied for all non-hydrogen atoms. Hydrogen atoms were positioned geomet- 
rically and refined in a riding model with C — H distances of 0.96, 0.97 and 0.93 A for methyl groups, methylene groups 
and benzene rings and with f/ iso (H)=1.5f/ eq (CH 3 ), t/i S0 (H)=1.2t/ eq (CH 2 ), (7 iso (H)=1.2(7 eq (CH), respectively. 
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Fig. 1. Crystal structure of the title compound (30% probability ellipsoids). All hydrogen 
atoms are omited for clarity. 




Fig. 2. Two-dimensional layered structure constructed from different eight-membered CU4L4 
ring by n-n stacking interactions (dashed lines). All hydrogen atoms were omitted for clarity. 



cyc/o-Tetrakis{u-2,2'-dimethyl-1,1 '-[2,2-bis(bromomethyl)propane-1,3- diyl]di(1H-benzimidazole)- 

2 3 3' 

k N :N }tetrakis[bromidocopper(l)] 



Crystal data 

[Cu 4 Br4(C2iH 2 2Br 2 N4)4] 
M,- = 2534.78 

Triclinic, PI 
Hall symbol: -P 1 
a = 11.585 (2) A 
b= 12.597 (3) A 
c= 15.273 (3) A 
a = 77.75 (3)° 
(3 = 84.88 (3)° 
y = 89.54 (3)° 

V = 2169 .4 (8) A 3 



Z= 1 

^(000) = 1240 

D x = 1.940 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 8554 reflections 

6 = 3.3-29.0° 

|i = 6.55 mm 1 

7=293 K 

Prism, yellow 

0.12x0.11 x 0.10 mm 



Data collection 

Rigaku DIFFRACTOMETER NAME? CCD area- 
detector 
diffractometer 

Radiation source: fine- focus sealed tube 



graphite 


-ftint = 


= 0.041 


Detector resolution: 28.5714 pixels mm" 1 


^max 


= 25.4° 


co scans 


h = - 


13— *13 


Absorption correction: multi-scan 


k = - 


15^12 


(CrystalClear; Rigaku, 2007) 




r min = 0.458, 7 max = 0.535 


l = - 


18^16 



7799 independent reflections 
5648 reflections with / > 2a(I) 

, = 3.1° 



15281 measured reflections 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.079 
wR(F 2 ) = 0.177 
S= 1.12 

7799 reflections 
523 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[a 2 (Fo 2 ) + (0.0217.P) 2 + 38.1476P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

Ap m ax = 1 .60 e A~ 3 
Ap mi „ = -3.27eA~ 3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 


TJ- *ITJ 
^iso ' *^eq 


CI 


-0.0662 (9) 


-0.2709 (9) 


0.6373 (7) 


0.037 (3) 


H1A 


-0.1298 


-0.3034 


0.6788 


0.055* 


H1B 


-0.0957 


-0.2277 


0.5846 


0.055* 


H1C 


-0.0217 


-0.2256 


0.6653 


0.055* 


C2 


0.0092 (8) 


-0.3581 (8) 


0.6113 (6) 


0.026 (2) 


C3 


0.0703 (8) 


-0.5202 (8) 


0.5981 (6) 


0.021 (2) 


C4 


0.0897 (9) 


-0.6300 (8) 


0.5968 (6) 


0.028 (2) 


H4 


0.0385 


-0.6842 


0.6282 


0.034* 


C5 


0.1869 (9) 


-0.6541 (8) 


0.5474 (7) 


0.029 (2) 


H5 


0.2018 


-0.7264 


0.5461 


0.035* 


C6 


0.2646 (9) 


-0.5744 (9) 


0.4990 (7) 


0.030 (2) 


H6 


0.3304 


-0.5944 


0.4671 


0.036* 


C7 


0.2445 (8) 


-0.4654 (8) 


0.4981 (6) 


0.027 (2) 


H7 


0.2953 


-0.4116 


0.4654 


0.032* 


C8 


0.1468 (8) 


-0.4398 (8) 


0.5471 (6) 


0.023 (2) 


C9 


0.2330 (12) 


-0.1854 (9) 


0.6870 (8) 


0.050 (3) 


H9A 


0.2670 


-0.1815 


0.7414 


0.075* 


H9B 


0.2532 


-0.2530 


0.6704 


0.075* 
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Br3 
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0.07814 (9) 
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Br5 


0.29072 (10) 


0.27524 (9) 


0.80146 (8) 


0.0367 (3) 


Br6 


0.70608 (18) 


0.25901 (17) 


1.08162 (14) 


0.0914 (6) 



Atomic displacement parameters (A 2 ) 





U n 


U 22 


C/ 33 


U 12 


U u 


U 2i 


CI 


0.037 (6) 


0.038 (7) 


0.035 (6) 


0.003 (5) 


-0.001 (5) 


-0.008 (5) 


C2 


0.027 (5) 


0.028 (6) 


0.022 (5) 


0.000 (4) 


-0.003 (4) 


-0.003 (4) 


C3 


0.020 (5) 


0.028 (5) 


0.015 (5) 


-0.001 (4) 


-0.006 (4) 


-0.003 (4) 


C4 


0.033 (6) 


0.030 (6) 


0.019 (5) 


-0.006 (5) 


-0.002 (4) 


0.001 (4) 


C5 


0.037 (6) 


0.021 (5) 


0.027 (5) 


0.004 (5) 


-0.002 (5) 


0.001 (4) 


C6 


0.028 (5) 


0.039 (6) 


0.023 (5) 


0.005 (5) 


-0.004 (4) 


-0.008 (5) 


C7 


0.024 (5) 


0.032 (6) 


0.023 (5) 


-0.002 (4) 


-0.002 (4) 


-0.004 (5) 


C8 


0.027 (5) 


0.025 (5) 


0.018(5) 


-0.001 (4) 


-0.005 (4) 


-0.007 (4) 


C9 


0.088 (10) 


0.026 (6) 


0.036 (7) 


-0.015 (6) 


-0.013 (7) 


-0.003 (5) 
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Geometric parameters (A, °) 



Cl — C2 


1.496 (14) 


C23 — N6 


1.309 (12) 


Cl — H1A 


0.9600 


C23 — N5 


1.356 (12) 


CI — H1B 


0.9600 


C24 — C25 


1.393 (14) 


Cl — H1C 


0.9600 


C24 — N5 


1.398 (12) 


C2 — N2 


1.316 (12) 


C24 — C27 


1.409 (14) 


C2 — Nl 


1.364(12) 


C25 — C26 


1.381 (14) 


C3— Nl 


1.363 (12) 


C25— N6 


1.403 (13) 


C3 — C8 


1.405 (13) 


C26 — C29 


1.391 (17) 


C3 — C4 


1.404(14) 


C26 — H26 


0.9300 


C4 — C5 


1.366 (14) 


C27 — C28 


1.383 (15) 


C4— H4 


0.9300 


C27 — H27 


0.9300 


C5— C6 


1.395 (14) 


C28— C29 


1.380 (17) 


C5 — H5 


0.9300 


C28 — H28 


0.9300 


C6 — Cl 


1.388 (14) 


C29 — H29 


0.9300 


C6— H6 


0.9300 


C30— C31 


1.501 (14) 


C7 — C8 


1.375 (13) 


C30 — H30A 


0.9600 


C7 — H7 


0.9300 


C30 — H30B 


0.9600 


C8 — N2 


1.400 (12) 


C30 — H30C 


0.9600 


C9 — CIO 


1.465 (15) 


C31 — N7 


1.326 (13) 


C9 — H9A 


0.9600 


C31 — N8 


1.355 (12) 


C9 — H9B 


0.9600 


C32 — C33 


1.384 (14) 


C9— H9C 


0.9600 


C32— C34 


1.394 (14) 


CIO— N3 


1.301 (13) 


C32 — N7 


1.408 (12) 


CIO— N4 


1.372 (13) 


C33 — N8 


1.378 (12) 


CH — C12 


1.384 (14) 


C33 — C35 


1.385 (13) 


CH— N3 


1.397 (13) 


C34 — C36 


1.380 (14) 


CH — C16 


1.409 (15) 


C34 — H34 


0.9300 


C12 — C13 


1.378 (16) 


C35 — C37 


1.394 (14) 


C12 — H12 


0.9300 


C35 — H35 


0.9300 


C13 — C14 


1.405 (17) 


C36 — C37 


1.384 (15) 


C13 — H13 


0.9300 


C36 — H36 


0.9300 


C14 — C15 


1.375 (16) 


C37 — H37 


0.9300 


C14 — H14 


0.9300 


C38 — N8 


1.476 (12) 


C15 — C16 


1.385 (14) 


C38 — C39 


1.552 (13) 


C15 — H15 


0.9300 


C38 — H38A 


0.9700 


C16— N4 


1.387 (12) 


C38 — H38B 
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1 *7A A /A\ 

—i /y.y (y) 


xti P 1 A XT A pn 

JN3 — C1U — JN4 — CI / 


1 H£ 1 /A\ 

—i /o.3 (y) 


\T1 p 1 1 p 1 /T \Ty| 

JN3 — Cll — Clo — JN4 


at /in 

-0.7 (11) 


PA P1A XT/1 pn 

Cy — C1U — JN4 — CI / 


/: 1 / 1 
0.1 (lo) 


~KJA P 1 "7 PI o P">A 

JN <H C 1 / — C 1 0 — C2U 


"71 A ^1 1 \ 

— /3.y (i i j 


PK pu M/1 P 1 A 

C 1 3 — C 1 0 — JN 4 — C 1 U 


1 H£. 1 /I 1 \ 

- 1 /o. l(ll) 


TVT/1 P 1 "7 PI O P 1 Q 

JN4 CI / — Clo — ciy 


ci -7 /n\ 
Dl. / (^12j 


p i i p 1 £ XT /I p 1 a 

Cll — Clo — JN4 — C1U 


1 A (\\ \ 

1.4 (11) 


M/1 pn pig po 1 
JN <H C 1 / — C 1 0 — C2 1 


loo.l (y) 


P 1 C p 1 /T XT /I p 1 -7 

C13 — Clo — JN4 — CI / 


1 (L (VT\ 

-1.6 (17) 


PTA PIO Pin d .- A 

C20 — C 1 0 — C 1 V — Br4 


C 1 C ^1 A\ 

Dl.D (10) 


P 1 1 PU XT a pn 

Cll — Clo — JN4 — CI / 


1 *7C A /A\ 

i /3.y (y) 


pn pio pia o .- a 
CI / — Clo — CIV — Br4 


"7"> 1 A\ 

-/2.1 (10) 


PI o pn XT A P 1 A 

Clo — CI / — JN4 — C1U 


— yo.3 (iz) 


PT1 pio PIA D .- A 

C21 — Clo — Ciy — Br4 


i nn /; ln\ 
1 / /.6 (/) 


pio pn XT A PU 

Clo — CI / — JN4 — Clo 


AA 1 /1 ^\ 

yu. i (iz) 


P1 A PIO PI/1 D ,. c 

C 1 y — C 1 0 — C20 — BrD 


C 1 1 /I A\ 

Dl.l (10) 


~\T/Z P11 XTC PI/1 

JN 0 — C23 — JN 3 — C24 


1 H /1 1\ 

-1.7 (12) 


pi -7 Pio PI/1 D -C 

CI / — Clo — C2U — BrD 


1 "7"7 A { £\ 
1 / /.y (0) 


p PT1 XTC PT/1 

CzZ — Cz3 — JN 3 — Cz4 


1 *70 O (W A\ 

1 /o.o (IU) 


pti pi o nn r> „c 

C2 1 — CI o — C20 — BrD 


-71.1 (9) 


"N.T/C pn XTC PO 1 

N 6 — C23 — N 5 — C2 1 


1 *7A O /A\ 

—179.8 (9) 


C20— C18— C21— N5 


52.5 (11) 


C22— C23— N5— C21 


0.6(16) 


C19— C18— C21— N5 


-72.2 (11) 


C25— C24— N5— C23 


2.0(11) 


C17— C18— C21— N5 


168.2 (8) 


C27— C24— N5— C23 


-176.3 (11) 


N5— C24— C25— C26 


179.9(10) 


C25— C24— N5— C21 


-179.9(9) 


C27— C24— C25— C26 


-1.6(17) 


C27— C24— N5— C21 


1.8(18) 
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JN j — CZ4 — CZj — JN 0 


—1.0 (1Z) 


C 1 o — CZ 1 — JN j — CZ J 


— y 1.1 (1Z) 


PT7 PT /I PTC TVTiC 

CZ / — CZ4 — CZ:> — JN 0 


1 "7/; O / 1 A\ 

1 /o.o (1U) 


pi o ni ye r^^\ a 
C 1 o — CZ 1 — JN j — CZ4 


DC A /I T\ 

53. U (1Z) 


CZ4 — CZj — CZo — czy 


U.4 (1 /) 


JN D — CZ3 — JN o — CZD 


U.o (1Z) 


JN 0 — CZ j — CZ o — czy 


—i 1 1 .1 (lz) 


L-ZZ — CZ3 — JN 0 — L-Z D 


—i /y.o (iu) 


CZj — CZ4 — CZ / — CZo 


2.1 (16) 


JN j — CZ3 — JN o — CuZ 


1 /J.O (/) 


ye pi /i pt7 no 
JN j — CZ4 — CZ / — CZo 


—i /v.y (ii) 


CZZ — CZ3 — JN o — CllZ 


—4.0 (1 j) 


v Z4 v-Z / tZo tZ7 


—1 ^ n 8~i 

1 .J ^1 O) 


C-ZO vZJ IN O LZj 




C27— C28— C29— C26 


0(2) 


C24— C25— N6— C23 


0.7 (12) 


C25— C26— C29— C28 


0.2(19) 


C26— C25— N6— Cu2 


3.5 (17) 


C34— C32— C33— N8 


-177.7 (9) 


C24— C25— N6— Cu2 


-174.7(7) 


N7— C32— C33— N8 


0.5 (10) 


N8— C31— N7— C32 


2.4(11) 


C34— C32— C33— C35 


-0.9(15) 


C30— C31— N7— C32 


-177.1 (9) 


N7— C32— C33— C35 


177.3 (8) 


N8— C31— N7— Cu2' 


-167.7(6) 


C33— C32— C34— C36 


-0.2(15) 


C30— C31— N7— Cu2' 


12.8(14) 


N7— C32— C34— C36 


-178.0(10) 


C33— C32— N7— C31 


-1.8(11) 


N8— C33— C35— C37 


177.5 (10) 


C34— C32— N7— C31 


176.3 (10) 


C32— C33— C35— C37 


1.7(14) 


C33 — C32 — N7 — Cu2' 


168.7 (6) 




0.5 (15) 


C34 — C3Z — JN / — CuZ 


-13.3 (15) 


f~*l a /^i"7 nc 
CJ4 — C36 — C3 / — C35 


U.i (16) 


PT1 "\TO /^T3 

JN / — Lol — JNo — C33 


i i { 1 1 \ 
— Z.Z (11) 


pic /^i"7 /^i/; 
C33 — C35 — C3 / — C3o 


-1.4 (15) 


pin p-)i mo pii 
C3U — C31 — JN q — C33 


1 "7"7 i /1 n\ 
1 / 1 .5 (1U) 


JN5 — C35 — C3y — C4Z 


— 1 1 J. / (O ) 


\h pj 1 "\TQ PIO 

JN / — C31 — JNo — C3o 


— 1 /J.6 (5) 


"\TO no fTn /""MA 

JN5 — C36 — Ciy — C4U 


03. / (11) 


POA p-)i TvTO POO 

C3U — C3 1 — JN q — C3 o 


5.9 (16) 


"\TO /^lo fTn /""Ml 

JNS — C35 — C3V — C41 


-jy.3 (1 1) 


PTO pn i MO PI 1 

C3Z — C33 — JN o — LJ 1 


1 a / 1 n\ 
1.0 (1U) 


r^/n r^m n^in d~^> 
C4Z — Ciy — C4U — BrZ 


A O 1 /"I 1 \ 

4o.3 (11) 


PIC p^O O "TVTO PI 1 

C3D — C33 — JN o — C31 


i nz i /1 n\ 
-1 /D.i (1U) 


r^A] r^m r^Af\ 

C41 — C3V — C4U — BrZ 


-/J.0 (1U) 


pi! pi') "TVTO PIO 

C3Z — C33 — JN o — C3o 


1 /Z. / (S) 


C35 — Ciy — C4U — BrZ 


lOJ.l (/) 


pTC pll TvTO PIO 

C3j — C33 — JN o — C3o 


O ^ /"1 ^\ 

-3.6 (16) 


C4Z — Ciy — C41 — JN 1 


—05. J (1Z) 


pm pio mo n 1 
C3V — C3o — JN o — U3 1 


— yi.U (11) 


f^AC\ no f^A 1 Ml 

C4U — CJy — C41 — JN 1 


J /.J (lz) 


p^-jO p"jy tvtq r"ii 
C3V — C3o — JN o — C33 


o"7 n (\ 1 ^ 

y /.u (ii) 


C38 — CJy — C41 — JN 1 


1 "7/v Q fQ\ 
1 /O.O (5 ) 


pin XTI r„l TvTT 

C1U — JN3 — Cul — JNZ 


15.6 (1U) 


r^Ari nn /""Ml d i 
C4U — Ciy — C4Z — Brl 


!)4.o (1U) 


pi 1 TvTI XTT 

Cll — JN3 — CUl — JNZ 


1 /6.3 (5) 




— 1 78 A (1\ 


C 1 u IN J — CU 1 — dlj 




C38— C39— C42— Brl 


-63.0 (10) 


CH— N3— Cul— Br3 


9.7 (10) 


C8— C3— Nl— C2 


2.0 (10) 


C2— N2— Cul— N3 


65.2 (10) 


C4— C3— Nl— C2 


-176.5 (10) 


C8— N2— Cul— N3 


-120.6 (7) 


C8— C3— Nl— C41 


179.5 (8) 


C2— N2— Cul— Br3 


-128.0 (8) 


C4— C3— Nl— C41 


1.0(16) 


C8— N2— Cul— Br3 


46.1 (8) 


N2— C2— Nl— C3 


-1.5(11) 


C23— N6— Cu2— N7* 


141.2 (8) 


CI— C2— Nl— C3 


176.7 (9) 


C25— N6— Cu2— N7' 


-44.5 (10) 


N2— C2— Nl— C41 


-178.9 (8) 


C23— N6— Cu2— Br6 


-45.3 (9) 


CI— C2— Nl— C41 


-0.7(15) 


C25— N6— Cu2— Br6 


129.1 (8) 



Symmetry codes: (i) -x, -y, -z+2. 
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